Early abandonment of breastfeeding has reached epidemic proportions in much of the developing world, particularly in cities, where commercial breastmilk substitutes are widely available. Most health workers have suspected that substitution of artificial milk is related to parents' wish to seem modern, to emulate the fashions of the West, or to attain status in a society where values may be undergoing rapid change. Others point to promotion of infant formulas by health workers and commercial producers, to changing attitudes towards the role of women in society, and the social disruption and loss of traditional supports that come with urbanization (1) . There is nevertheless little detailed knowledge of how the practice of early weaning spreads through a population, or which mothers and infants are most at risk.
We conducted a study in 1977 of over 500 mothers and their children under age three attending a busy maternal-child health center in the capital of the Yemen Arab Republic. Two purposes of this exploratory study were to examine the relationship between a variety of social and economic factors and early weaning from the breast and to measure the effects of various feeding practices on nutrition as determined by anthropometry. The population surveyed is of particular interest for three reasons: first, Yemen and especially the capital city of Sanaa are in a period of very rapid but uneven transition from a traditional to a modern society; second, wide variability existed in both age at weaning on one hand and education, income, and other factors which could have been related to it on the other; finally, a serious problem of undernutrition made such a study a matter of immediate practical concern. Setting Until the early 1960s, the ruler of what is now the Yemen Arab Republic systematically isolated his small kingdom from the outside world. The downfall of the monarchy in 1962 led to an unprecedented flood of outside influences. Sanaa has undergone perhaps the most rapid and extensive changes in that brief period. Shops once filled with local farm produce and iron-age manufactured goods now also display imported textiles, electronic equipment and foodstuffs. The juxtaposition of old and new is pervasive. Perhaps not surprisingly, both prolonged breast feeding and early artificial feeding are widely practiced.
The maternal-child health center in which the study was carried out was heavily attended by a broad cross section of the population, including many of the affluent. The nominal fee of about $0.25 (US) was often waived for the very poor.
Methods
During a period of about two months in early 1977, we carried out a survey of 510 consecutive mothers with children under three years of age attending the center. Each mother who qualified was asked for consent to answer questions about her child's health and have the baby weighed and measured. The refusal rate was C.4 per cent. Women interviewers administered the pre-tested questionnaire written in the local Arabic dialect. In 6.3 per cent of interviews, the husband or other male kinsman was present. Following the interview, the child was weighed naked by one of us (CD.) using a hanging spring-loaded scale calibrated at least daily. The questionnaires were reviewed and coded daily. Response rates were nearly 100 per cent for all items except family income, which 28 per cent of mothers claimed not to know.
Proportion breastfeeding by age was calculated using the life-table method (2) .
By means of a standard computer program, we calculated regression equations to predict early wean-ing from the breast.* The other variable, weight as a fraction of standard for age, was used as a measure of nutritional status. This measure was chosen because it is well known and considered the best summary measure of both chronic and acute malnutrition (3). Regression equations were computed for groups of predictor variables, composed of socioeconomic (Group I), feeding (Group II), maternal (Group III), and miscellaneous (Group IV), as listed in Table 5 . In general, variables in the first three groups were strongly intercorrelated.
Results
Nine out of 10 mothers surveyed were from the city of Sanaa. Almost all were presently married. Tables  1-3 portray the economic and educational levels and occupation of the breadwinner in sampled families. They are similar to Sanaa as a whole (4). All measures except mother's education showed a wide range of variability. In particular, highest and lowest income levels differed by a factor of 10. Fig. 1 . The median age of weaning from the breast was seven months. A quarter of mothers weaned their infants before two months and another quarter after 17 months. Duration of breast feeding, broken down by income, parental education, mother's radio listening and age is shown in Table 4 . There was no trend in the proportion breastfeeding at six months by family income. Over a third of mothers in the lowest income range had completely weaned their infants from the breast by four months. A slight trend toward earlier weaning was evident if the parents, particularly the mother, had some education, but these differences could also be explained by sampling error. There was a similarly small tendency toward early weaning in younger mothers A more striking difference in weaning pattern was evident in respect to mother's radio listening. Mothers who reported listening to the radio were 2.5 times as likely to wean their infants before three months as those who did not, and the difference was highly significant (p < 0.001). Results of the regression analysis of early weaning are shown in Table 5 (a). The first column gives simple correlation coefficients. Variables contributing significantly included use of contraception, mother's radio listening, child's birth order, age artificial milk begun, and reason for weaning. Early weaning is strongly related to early introduction of artificial milk and to reported lactation failure, whereas late weaning is associated with weaning because of pregnancy. The strongest socioeconomic indicators of early weaning, namely radio listening and previous use of contraception, made significant independent contributions controlling for all other factors in Group I. On the other hand, father's education, family income, and the presence of various modern facilities made insignificant contributions. Taken together, socioeconomic variables 'explained' less than eight per cent of the variability in age at weaning. The only other factor correlated with early weaning was the child's birth order: the lower the birth order the more likely to wean early, controlling for maternal age. But, again, the entire group of maternal variables taken together accounted for less than five per cent of the variability in weaning pattern.
Prediction of Nutritional Status
The overall prevalence of severe malnutrition (weight less than 60 per cent of standard for age) was 8.3 per cent. The prevalence under six months of age was 11.3 per cent.
The same predictor variables used for early weaning were tested for prediction of nutritional status as reflected in weight for age (hereafter called 'weight'). The correlations presented in Table 5 (b) are limited to infants and children between six and 36 months of age. Socioeconomic variables, particularly father's income and education, were related positively to weight. Overall, 17 per cent of the variance in weight could be related to socioeconomic variables. Of feeding factors, age at introduction of solid foods was most important. For those infants over six months of (2) legumes (2) meat (2) eggs ( 16.2% * Scored as-0 if weaned after 1 if weaned between 4 and 6 months 2 if weaned before 4 months ** In parentheses-number of levels of ordinal variables + Regression coefficient is significant at p < 0 05 in equation containing all variables in group + + 1 = sudden; 2 = gradual age, only a weak relationship existed Detween age at weaning and weight. By contrast, a similar analysis carried out for infants six months and younger (data not shown) found those breastfed significantly heavier by about five per cent than those off the breast. Moreover, in these younger infants, present breastfeeding status proved to be the only significant predictor of weight.
Discussion
The benefits to both the child and the society as a whole of normally prolonged breastfeeding have received much attention in the medical literature in recent years and need no elaboration. The present study again demonstrates the positive relationship between breastfeeding and weight under the age of six months. For those who survive beyond six months, other factors related to feeding, particularly age of introduction of solids, and socioeconomic factors increasingly determine nutritional status. Many of the world's poor nations are experiencing a decline in breastfeeding. Yet even where large numbers of mothers are weaning early or never breastfeeding at all, others may continue in more or less the traditional manner. At the time of our survey, mothers in Sanaa had an unusually wide range in reported duration of breastfeeding, as compared to other developing areas of the world (Fig. 1) (5) . We hypothesized that social and economic factors would account for much of the variability. A few variables presumably relating to modernity were related to early weaning, particularly radio listening and use of contraception. These were better predictors of weaning than more conventional socioeconomic measures such as income or education and made significant independent contributions to prediction when the latter were included in regression equations. Yet overall, only eight per cent of the variance in duration of breastfeeding could be related to the social variables measured.
In contrast to the present study, a nine-nation WHO study of breastfeeding found differences in breastfeeding practices by social and economic class (6) ; only preliminary data on Guatemala have yet been published. Within urban areas, better-educated mothers and those from the social elite had remarkably shorter duration of breastfeeding than less educated, poorer mothers. A possible explanation for the apparent disparity between Guatemala and Yemen is that in Latin America antenatal care and hospital deliveries are widely available to the affluent. In contrast, few Yemeni mothers receive antenatal care, and almost none deliver in hospitals. Conceivably, contact with health services could account for some early abandonment of breastfeeding among the social elite in Latin America.
The present study supports the conclusion that duration of breastfeeding in a transitional society cannot be realiably predicted from a variety of social, educational or familial factors. Both early and late weaning were found in all groups; within-group variability was more striking than variability from group to group. Our findings do not support the notion that early weaning in Sanaa started in any one group and spread to the others. Nor do they help identify particular segments of the population at risk for inappropriate early termination of breastfeeding, with the important exception of those mothers who listen to the radio. Radio broadcasts in Sanaa carry commercial promotion of a variety of artificial infant foods.
From this exploratory study it appears that for Sanaa mothers the decision to continue breastfeeding or not is largely an individual one and not related in any simple way to easily measurable characteristics.
Bentovim has discussed some of the complexities of this issue (7); he points to the need to understand individual psychodynamic as well as other, external, factors which contribute to determining outcome in a particular case. From a public-health standpoint, it is clear that campaigns to promote breastfeeding must be broadly based and should make use of radio and television. Arguments could be marshalled for concentrating on the relatively affluent, who may be particularly influential or on the poor, who are least able to bottle feed properly. Finally, the relationship of early weaning to radio listening has clear implications for policy makers.
Summary
Over 500 mothers of children under 3 years attending a busy clinic in the capital of North Yemen were interviewed and their children measured (a) to examine the relationship between various social and economic factors and duration of breastfeeding and (b) to estimate the effects of these factors and feeding practices on nutrition. Only a small fraction of the wide variability in breastfeeding could be related to socioeconomic and educational measures, except that mothers who listened to radio weaned significantly earlier. By contrast, nutritional status was related to several socioeconomic indicators, particularly father's education and income. Of feeding variables, for children over six months old early introduction of solids and for infants under six months old current breastfeeding were the best predictors of good nutrition.
